INTRODUCTION

6
Tumor necrosis factor α (TNF) is a cytokine with a myriad of effects on varied cell types
flagged-tagged STAT3(Y705A) and STAT3(S727A) at 24 hours (supplemental figure 1). As TNF+ZVAD induced necrosis, with 94% of the cells still viable following 18 hours of exposure.
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Similarly, expression of STAT3 (S727A) prevented the TNF+ZVAD induced spike in ROS 1 3 9
production, while expression of STAT3(Y705A) had no inhibitory effect on TNF+ZVAD We next wanted to determine the pathway responsible for the phosphorylation of STAT3 receptor activates the serine-threonine kinase, receptor interacting protein kinase -1 (RIPK-1). As shown in figure 3A , siRNAs targeting RIPK-1 suppressed its expression in L929 cells, but not (figure 5B, lane #3). Necroptosis.
GRIM-19 is a component of complex I of the mitochondrial respiratory chain and has cytosol, mitochondria and nucleus. Furthermore, GRIM-19 is known to bind to STAT3 with targeting sequence, we explored the possibility that GRIM-19 may help chaperone STAT3 to the 1 9 5
mitochondria. As shown in figure 6A (lane #1), as expected for a component of mitochondrial complex I, mitochondria isolated from control cells contained a significant level of GRIM-19.
However, treatment with TNF+ZVAD caused a striking increase in the level of mitochondrial GRIM-19 has been implicated in the induction of ROS generation and cell death. As shown in figure 6B , transfection with siRNA targeting GRIM-19 suppressed its expression in 2 0 6 L929 cells while having no effect on the levels of STAT3. Similarly, transfection with siRNA
Journal of Cell Science Accepted manuscript 9 targeting STAT3 did not diminish expression of GRIM-19 ( figure 6B ). As shown in figure 6C , ROS production incited by TNF+ZVAD ( figure 6C , right panel).
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Given the known association between STAT3 and GRIM-19, we wanted to determine if interaction between GRIM-19 and STAT3 is required for their mutual translocation to the 2 3 5 mitochondria upon TNF+ZVAD exposure, but not for STAT3 phosphorylation. GRIM-19 levels in mitochondrial lysates over that of controls (45% increase by densitometry),
whereas cells over-expressing STAT3(S727A) exhibited a decreased level of GRIM-19 in the 2 4 8 mitochondria (figure 8B, lane#3, 69% decrease by densitometry).
The present study presents data indicating that GRIM-19 and STAT3 are critical STAT3 is a transcription factor stimulated by the interleukin-6 family of cytokines and recent reports also indicate a mitochondrial localization for STAT3. In the mitochondria, STAT3 to the mitochondria protects against ischemia induced changes in the activity of mitochondrial sufficiently to interact stoichiometrically with components of complex I or II (Phillips et al.). potently induces cellular demise through a ROS dependent mechanism. Indeed, treatment with interferon-β /retinoic acid induces an increase of GRIM-19 in the mitochondria that co-localizes encoded RNA from human cytomegalovirus binds to GRIM-19 and inhibits cytokine induced The RIPK-1-RIPK-3 necrosome activates enzymes involved in energy metabolism such respiration. In some instances, the stimulation of respiratory activity triggered by mitochondrial uncharacterized mechanism, during the induction of necroptosis, the physiological and protective mitochondria is not characterized. containing 10% fetal bovine serum, 100 units/ml penicillin, and 100 μ g/ml streptomycin under
an atmosphere of 95% air and 5% CO 2 at 37 °C. Cells were subcultured 1:5 once a week. GRIM-19 or a non-targeting control utilizing a lipid-based method supplied from a commercial siRNA-liposome complexes, the mixture was added to the L929 cells for 24 h. Afterward, the Measurements of Cell Viability and ROS. re-suspended in phosphate buffered saline to which was added 5µM of propidium iodide. After 5 induced by telomere 3' overhang-specific DNA oligonucleotides. Autophagy 3, 496-8. Zhang, J., Yang, J., Roy, S. K., Tininini, S., Hu, J., Bromberg, J. F., Poli, V., Stark, G. R. transducer and activator of transcription 3. Proc Natl Acad Sci U S A 100, 9342-7. outgrowth. PLoS One 6, e21680. anion production was determined by utilizing propidium iodide or MitoSOX red, respectively, as cell extracts were prepared and separated on SDS-PAGE gels, then transferred to PVDF 5 6 7 membranes. The blots were probed with antibodies specific for STAT3 phosphorylated on were separated on SDS-PAGE gels, and then transferred to PVDF membranes for western representative of three independent experiments. C. L929 cells were generated for tetracycline inducible expression of STAT3(S727A) or hours of induction with 1µg/ml of doxycycline, the cells were treated with 20ng/ml of TNFα in A. L929 cells were transfected with 50nM of siRNA targeting RIPK-1 or a non-targeting control.
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Following 48 hours incubation, the cells were harvested and the levels of RIPK-1 and TNFR1 5 8 8
were determined by western blotting. The results are representative of three independent
